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residues be thoroughly washed to remove both the acid and copper. If the acid is not thoroughly removed more alkaline material is required to neutralize the ore, and as each pound of dissolved copper combines with about 4 Ib. of potassium cyanide, the consumption of cyanide will be unduly large.
Scrygmore proposed a method of cyaniding cupriferous ores, depending on the property of cupro-cyanide of potassium to dissolve copper in certain minerals. The cupro-cyanide is obtained by heating the cupriferous ore with a sufficiently dilute cyanide solution. When the cupro-cyanide solution has dissolved its maximum of copper, in the form of sub-cyanide, the excess of copper is precipitated electrolytically with regeneration of part of the cyanide. Then the ore is ready for the oridi-nary treatment with dilute cyanide solution.
The method proposed by Bertram Hunt depends upon the protective influence of ammonia as well as its dissolving powers for copper. The ammonia and cyanide are employed in the same solution. It is well known that the double cyanides of copper and potassium exert a solvent power for gold, but not so well known is the solubility of the cyanides of gold, silver, and copper, and other base metals in ammonia. In the treatment of cupriferous gold and silver ores by the Hunt process, the strength of solution in ammonia is varied according to the copper content, as well as the combination in which the copper is found. On material containing a few pounds of copper per ton, such as Comstock tailings, where the copper is commonly found as cupric oxide, it was found necessary to use as high as 8 Ib. of caustic ammonia to the ton of solution. The strength of cyanide was 0.05 per cent, or 1 Ib. to the ton. On this material, which could not be treated by ordinary cyaniding methods, the loss of cyanide was 0.06 Ib. per ton. The original tailings assayed $1.45 in gold and 1 oz. in silver, and the lowest tailings after treatment showed a perfect extraction of the gold and 85.9 per cent, of the silver.
When an excess of cupric oxide is dissolved in ammonia with less cyanide that will combine with the copper, then cupric cyanide of the alkali is formed which exerts a solvent action on the gold equal to that of cyanide of potassium itself. Any salt of ammonia may be employed instead of the hydrate, provided lime or other alkali is added to the ore. Any oxidizing agent may be employed also. If the ore contains any ferrous salts these should be removed by adding to the ammonia solution an oxidizing agent previous to adding the cyanide. Atmospheric oxidation may also be used. This prevents the formation of ferrocyanide.
At Dale,- San Bernardino County, California, a complex ore in which copper was present as silicate, was treated as follows: In crushing, 8 Ib. of quick-lime were added per ton of ore, and in the vats the ore was treated with a 0,15 per cent, solution of potassium cyanide to which hadn treating leached copper ores with cyanide that theuse precipita-ound of copper extracted, 2.71 cents.
